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NatUl'ally, it is impossihle, in an article of lhill 801't, 

to go into detail of the work that has been done and 

is contemplated. The California Promotton Commit
tee, at Union Square, San Francisco, has all data re

lating to this work, and will be pleased to answer 

questions relating to the subject. The California De

bris Commission is solving questions and problems 

that have never before been solved, and the work al
ready done and results accomplished are conclusive 

indications of the thoroughness and completeness of 
the plans that have been carried out. 

THE MYTH OF MALLEABLE GLASS. 

EVEK at this late day it seems necessary to say some

thing in regard to malleable glass, but the subject has 
been so well taken care of in a little book published 

about three hundred years ago, and now somewhat 

rare, that we quote liberally from this little publication 
of Neri,* for, strange to say, it contains most of the 

fundamentals regarding the chemistry and manipula
tion of glass and contains sound information for the 

glassmaker of to-day: 
"Concerning the malleability of glass, whereon the 

Chymists build the possibility of making their elixir, 

take their weak foundation from Pliny, lib. 36, cap. 

26. They report, saith he, that when Tiberius was 
emperor, there was invented such a temperament of 
glass that it became flexible, and that the whole shop 

of the artificer was demolished, lest the prices should 
be abated of the metals of brass, silver, and gold, and 

this report was more' common than certain. Now, 

Pliny lived in the time of Vespasian, who was the 
third emperor from Tiberius, so that it appears this 
report continued long. Many after him relate the 

same, though with some difference, Dion Cassius, lib. 

57, thus: At that time when a very great portico at 

Rome inclined to one side, a certain architect (whose 

name is unknown, because Cffisar through envy forbid 
it to be registered), strangely set it upright, and so 

firmed the foundations on every side, that it became 
immovable. Tiberius, having paid him, banished him 
from the city, but he returning (as a supplicant) to 

the Prince, wittingly let fall a cup made of glass, and 
when it was broken remade it with his hands, hop

ing thereby to obtain pardon; but for this very thing 

he was commanded to be put to death. Isidorus 

affirms that the emperor in a chafe hurled it upon thr 

pavement, which the artist took up being bartered, ane 
folded like a vessel of brass; he then took a hammer 
out of his bosom and mended the glass, which being 
done, the emperor said to the artist, 'Doth anyone else 

know this way of making glass?' When he denied it 

with an oath, Cffisar commanded his head to be cut 

off, lest this being known, gold should be esteemed as 
dirt, and the prices of all metals should be abated. 
And, indeed, if vessels of glass did not break they 
would be better than gold or silver. These three grave 
authors, Pancirollus and others follow, only telling it 

as a hear-say, but Mathesius, Goclenius, Valensis, Qua
triami, Libavius, and all the. tribe of the Chymists, 

assert it with great confidence, affirming that it was 
done by the virtue of the elixir; but for all this con

fidence of theirs, Pliny only relates this story with a 

terunt, they report, and with a tama, the report was, 
and thirdly, more common than certain, which thrice 
repetition of such like words, sufficiently argue his 

small belief of the story. It had been enough to have 
introduced this improbable relation the usual way 
with a terunt, and hereby sufficiently have provided 
for his reputation, which, at most, proves only that 
some small credit was by some few given to it, but a 

disbelief in the wiser sort. For what can such words 
as these (they say such a thing, but the report is most 
uncertain) import, but a diffidence in the relator? 

And· 'twas but a fama, no naturalist, poet, nor his

torian deliver it; no record of the person, nor unusual 
punishment, which is strange, when their books 
abound with observations of whatsoever rarely hap

pened. And is it probable that the emperor himself 

should not lay up this glass as a secret in his ()hoicest 

archives, and have transmitted it down to his suc
cessors, as a thing worth the keeping, being the first 

of that nature ever made in the world, and perhaps 

the last, the artist being put to death. And yet within 
a few years all this most rare invention and strange 

punishment vanish into a report only. All then was 
but vox populi and Romani, too, nay, of the cruelty of 
a Nero, too, all which might easily keep up this fable. 

But why did P1iny then relate it? Surely, to please 
and follow his genius, which was to commit to writing 
whatsoever was rare in art and nature, as his nephew 

in his epistles, and this present work witness. Now, 

on this account he might take occasion, in a thing per
haps he judged not impossible, to commend that pres

ent age (should after times produce any such effect) 
and so ascribe the invention thereof to his own nation. 

Besides 'twas but such a temperament of glass that 
rendered it flexible. And is it credible that after ages 
should not light on it, especially in a thing so com-
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monly praetiHed. and where to :00 

rials only are required. Or what 
undervaluing of gold and silver? 

few, hut I wo mate

means fame by the 

I confess I see no 

inconvenience to the emperor, nor his gold and silver 

value, by this invention, but many ways advantage, 
nor any force of consequence in Cffisar's words. But 
so much of Pliny's testimony. And what! shall the 

borrowers from him gain more reputation than the 
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first relator gave it? Surely no, especially since they 

have made such a commentary on Pliny's text, the 
words will not bear, and have with additionals molded 
it into a formal relation. Pliny saith, "Ut flexible 

esset," that it might be flexible. Dion comments, the 

man remade a broken glass (one degree to malleabil
ity), but Isidorus completes it, saying, with a hammer 
he mended it. Hereby you may see the degrees how 
this opinion came into the world, and by what strange 

piecings, variation, and interpretations, it hath been 
fomented to make that seem credible to after ages, 
which Pliny relates as a vulgar tradition, adding 
thereto a censure of uncertainty, which the Chymists, 
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to keep up the opinion of their omnipotent philoso
phers' stone, omit, and turn Pliny's flexibility into mal
leability, as if there were no difference betwixt flexible 

and malleable, whereas all bodies are in some degree 
or other flexible, though none but metals malleable. 
A green stick, Muscovie glass, and infinite other things 
will bow very much, whereon the hammer, notwith

standing, hath no effect as to dilatation and formation 
into thin plates, such as things called properly malle
able have. And that glass is in some degree flexible 
of itself 'tis apparent, for fine crystal glasses made 
very thin and well annealed will bear some small, yet 
visible, bending. And I have had tubes made twelve 

consequently lIlust brt'lak with the lll1lallest. forCE�. 
Now, this artist might invent and show �mch glass 
as might accidentally bear a fall, or greater force, 
than what was formerly made, by making it of Kali, 

and superadding the way of annealing it, which might 
give occasion to fame, whereof Virgil, parva metu 

primo, max sese attollit in auras, to add somB circum

stances (which is most common witli the vulgar), and 

so to form this story related by Pliny. 
"Now, as to the possibility of making glass malle

able, I find not one argument, besides this report, un
less by the Chymists who prove it per circulum, rea

soning from their elixir to glass, and from glass to the 

elixir. And surely it were more feasible to make the 
one than the other, for in the making of the elixir 
the production is tale ens ex non tali ente, there being 

no resistance and incapacity in the matter ex qua. 

But in glass quite otherwise, for it is of its own 

nature the most brittle thing in the world, and to 
make it malleable a quality quite contrary to its 

nature must be introduced. Besides, diaphaneity is a 

property not communicated to anything malleable, and 
who would call that glass that were not transparent? 

As well may one name that gold which is not ponder
ous nor malleable, as that glass which is malleable 

and not transparent. Add hereunto that the nature of 

malleability consists in a close and throughout adhe
sion of parts to parts, and a capacity to the change of 
figure in the minutest parts, both which are incon
sistent with the nature of glass. For the materials of 

glass, sand and salts, have such figures as seem incapa
ble of such adhesion in every part one to another, for 

all salts have their determinate figure which they keep 
too, in their greatest solutions and actions of the fire 

upon them, unless a total destruction be wrought upon 
them, as many instances might evince, and that figure 

is various according to the salts. Saltpeter and all 

alcalizate· salts are pointed, and by their pungency and 

causticness seem to be made up of infinite sharp
pointed needles. And as for sand, the figure thereof 
is various, nay, infinite, as it appears in microscopes. 

Now, how can any man imagine that such variety of 
figures in sand can so comply with the determinate 
figures of salt as to touch one another in minimis, 

which is necessary to make it malleable; whereas to 
make it glass it is enough that these two touch one 
another at certain points only, whereby such a union 

is formed, which is necessary to denominate glass, but 
wholly incompatible with malleability. And this 
union is that which makes in glass pores, from whence 
comes its diaphaneity as you have heard from Lucret. 

Besides, something said before declares that they both 
remain the same in the compound they were before. 

I shall conclude this argument and say that I conceive 
that nothing but the elixir will perform this effect, 
and that both of them will come into the world 
together." 

A remarkable accident occurred recently on a nar

row-gage railway, known as the Balfour Line, in 
County Donegal, Ireland. The line crosses the Owen
carrow Valley by a long viaduct. The wind, sweepIng 

down the valley with terrific force, blew the early 

morning train from Burton Port off the line, and only 

the heavy railing on the parapet prevented the car
riages falling into the river 100 feet below. Fortunate-
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foot long and longer for the mercurial experiment, 

which being filled therewith would bend exceedingly; 
so that I am prone to think that if there were any

thing at all in this narrative of Pliny it might be this: 
That whereas their glass before this time was most 
brittle, as being made of saltpeter, and the art of an
nealing it (not mentioned by Pliny) unknown, and 
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ly the engine kept the metals. Had it also been de

railed its weight would probably have carried away 
the parapet, and the coaches might have gone with it, 

with fearful results. The viaduct is one of the most 
exposed in Ireland, and the Board of Trade regulations 

require trains to cross at a slow speed. There are also 
check rails, with a view to preventing dprllilmpntl'l. 
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